Aims-To isolate RNA and DNA simultaneously from formalin fixed paraffin wax embedded tissue to assess the clonality of enteropathy associated T cell lymphomas and to analyse it in detail by a nonradioactive method of T cell receptor complementarity determining region 3 (CDR3) spectratyping. Methods-DNA and RNA were isolated simultaneously from formalin fixed paraffin wax embedded tissue blocks and subjected to the polymerase chain reaction (PCR) and semi-nested reverse transcription PCR (RT-PCR), respectively.
The RT-PCR T cell receptor VP products were analysed by CDR3 spectratyping using a denaturing polyacrylamide gel and silver staining. Results-Usable DNA and RNA were isolated simultaneously from formalin fixed paraffin wax embedded tissue. The specific clonality ofthe tissue was successfully analysed by a non-radioactive method of T cell receptor CDR3 spectratyping of the RT-PCR products. CDR3 spectratying of the RT-PCR products demonstrated the precise clonal nature of the tumour and non-tumour tissue showing that the non-tumour tissue comprised an oligoclonal population of a number of different T cell receptor VP families. The tumour tissue comprised two T cell subtypes of the one family, T cell receptor Vp9.
Conclusions-RNA and DNA were isolated from formalin fixed paraffin wax embedded enteropathy associated T cell lymphoma tissue. Detailed analysis of clonality can be carried out by a nonradioactive method of CDR3 spectratyping. (7 Clin Pathol 1997 ;50:81 1-814) Keywords : T cell receptor; CDR3; polymerase chain reaction; reverse transcription-polymerase chain reaction Most tissues available for pathological investigation are in the form of formalin fixed paraffin wax embedded specimens. Techniques that allow detailed molecular analysis of these sources are important. This is particularly true for uncommon disorders such as enteropathy associated T cell lymphomas where, realistically, a comprehensive study of the disease can only be performed using archival material. A number of studies has been carried out to investigate the clonality of lymphomas using DNA extracted from formalin fixed paraffin wax embedded tissue.'-' Recently, DNA was used to study clonality in patients with enteropathy associated T cell lymphoma.' Clonality was demonstrated by detecting rearrangements of the T cell receptor 3 and T cell receptor y chain genes. These studies only used DNA, and without extensive sequencing of the polymerase chain reaction (PCR) products, the precise nature of the clonal cells present could not be determined.
Isolation of RNA from paraffin wax embedded tissue was described in 1987. RNA was extracted from 10 x 10 gm dewaxed sections by the previously described method6 using 25 mM EDTA, 100 mM NaCl, 10 mM Tris (pH 8.0 containing 0.25% wt/vol sodium dodecyl sulphate) and 2 mg/ml proteinase K. RNA was extracted using 300 p1 of phenol (pH 4.5-5.5) and chloroform (1: 1). The top RNA containing layer was removed and the bottom layer used for DNA extraction.
DNA was extracted using a modification of the DNA isolation instructions on the TRI-ZOL (Life Technologies, Paisley, Scotland) protocol sheet. Briefly, 0.3 ml of ethanol was added, incubated for three minutes at room temperature and centrifuged. The DNA pellet was washed in 1 ml 0.1 M sodium citrate in 10% ethanol for 30 minutes at room temperature, resuspended in 1 ml 75% ethanol, incubated at room temperature for 20 minutes and centrifuged. The DNA was dried at room temperature for two to three hours, dissolved in 60 gl of 8 M NaOH, and 4 pl of 0.1 M HEPES buffer was added; the DNA was then measured and stored at 4°C until use. 94°C for five minutes, 40 cycles of 94°C for one minute, 55°C for one minute, and 72°C for one minute, followed by a final extension at 72°C for five minutes. The PCR products (20 p1) were run on a 10% non-denaturing polyacrylamide gel (250 V for 1.5 hours) and stained with ethidium bromide.4
T CELL RECEPTOR CDR3 SPECTRATYPE ANALYSIS A 6% denaturing polyacrylamide gel was cast in a sequencing gel rig and heated to 55°C. T cell receptor V1B PCR products (3 p1) were added to 2 pl of loading buffer (95% formamide, 20 mM EDTA, 0.05% bromophenol blue, 0.05% xylene cyanol), and heated to 94°C. The samples (1 p1) were run until the xylene cyanol reached the bottom.
SILVER STAINING
The gels were stained using the protocol for silver sequencing detailed by Promega. Briefly, the gels were fixed in 10% acetic acid, stained in silver solution (1 g silver nitrate, 1. In contrast, in the DNA PCR products from an enteropathy associated T cell lymphoma patient (fig IB) , a single 66 base pair band was detected using T cell receptor primers, indicating a clonal expansion (lane 7). However, a single band over a fainter smear of bands was observed using DO 1 RNA was rearrangement of the T cell receptor P allele Z and from does not produce a functional peptide, the sec-,re in the ond allele then undergoes rearrangement.' 13 Therefore, T cell receptor P chain DJ rearrangement, which is only a partial rearrangement of the allele, does not give information on the T cell receptor 13 chain expression. require the A previous study of the clonality of a series of Most work enteropathy associated T cell lymphomas, d T cell using DNA isolated from fixed tissue, proidual cases duced some ambiguous results. 
